Prior research has focused primarily on the mental health consequences of abortion; little is known about mental health before abortion. In this study, the psychiatric history of women who have had an abortion is investigated. 325 Women who recently had an abortion were compared with 1902 women from the population-based Netherlands Mental Health Survey and Incidence Study (NEMESIS-2). Lifetime prevalence estimates of various mental disorders were measured using the Composite International Diagnostic Interview 3.0. Compared to the reference sample, women in the abortion sample were three times more likely to report a history of any mental disorder (OR ¼ 3.06, 95% CI ¼ 2.36e3.98). The highest odds were found for conduct disorder (OR ¼ 6.97, 95% CI ¼ 4.41e11.01) and drug dependence (OR ¼ 4.96, 95% CI ¼ 2.55e9.66). Similar results were found for lifetime-minus-last-year prevalence estimates and for women who had first-time abortions only. The results support the notion that psychiatric history may explain associations that have been found between abortion and mental health. Psychiatric history should therefore be taken into account when investigating the mental health consequences of abortion.
Introduction
Since 2008; a number of review studies of research on possible mental health consequences of abortion have been conducted (Charles et al., 2008; APA, 2008; Robinson et al., 2009; Steinberg and Russo, 2009; Coleman, 2011; National Collaborating Centre for Mental Health, 2011) . Most of these reviews showed that this field of research on possible mental health consequences of abortion has been severely hampered by methodological problems. For example, pre-existing mental health problems are often neglected, and when attempts are made to take them into account, the rigor of approaches is highly variable (Steinberg and Russo, 2009 ). Measuring pre-existing mental health problems (and controlling for these) is important, because women who have abortions could have higher rates of pre-abortion mental health problems, which could very well influence post-abortion mental health status (APA, 2008; Steinberg & Russo, 2008 Steinberg and Finer, 2011) .
There are indeed indications that women who have had an abortion might have had more mental health problems before the abortion than other women. One Dutch study showed that women who have had an abortion more often consulted a family doctor for social or psychological problems than women who did not have an abortion e not only after, but also long before the abortion (Kooistra et al., 2007) . Other recent findings have demonstrated that women who had an abortion showed higher incidence rates of psychiatric contact, both before and after the abortion, as compared to women who brought a pregnancy to full term (Munk-Olsen et al., 2011) . A further study (Mota et al., 2010) found that among women who had both abortions and mental health disorders, the majority of mental health disorders first occurred before the abortion rather than afterward, suggesting mental health disorders may precede an abortion.
Some researchers who have taken pre-abortion mental health into account, did so for one or a few mental disorders only, such as depression or anxiety (Steinberg and Russo, 2008; Major et al., 2000) . Other studies controlled for a wide range of pre-abortion mental disorders (Steinberg and Finer, 2011) or assessed whether various mental disorders had started before or after the abortion (Mota et al., 2010) , but in these studies the timing of the abortion was reported retrospectively, which might introduce information bias (Charles et al., 2008; APA, 2008; Major et al., 2009 ). To our knowledge, no study has investigated the pre-abortion prevalence of a wide range of mental health disorders, with verifiable data about the timing of the abortion.
In the current cross-sectional study we compared women who recently had an abortion (of an unwanted pregnancy) with women who never had an abortion from the population-based Netherlands Mental Health Survey and Incidence Study-2 (NEMESIS-2: De Graaf et al., 2010a , 2010b regarding lifetime prevalence of mental disorders, controlling for demographic variables.
Method
2.1. Abortion sample 2.1.1. Recruitment and participants Recruitment was conducted by clinical staff of specialized abortion clinics in the Netherlands. Eight out of the 16 existing abortion clinics were selected in order to attain a good balance and fair representation of this population, on the basis of (1) geographical location (part of the Netherlands, degree of urbanization) and (2) clinic size. All selected clinics were willing and able to participate in the study, except one, due to reorganization at the time of the study. Shortly after the abortion procedure, clinical staff members would ask the women to read the research flyer and complete a reply card, which was deposited in a locked mailbox.
The study was restricted to women obtaining an induced first or second trimester abortion of an unwanted pregnancy, without clear medical indications. Inclusion criteria were that participants had to be at least 18 years old, residing in the Netherlands, and sufficiently fluent in the Dutch language.
During the data collection period for the abortion sample, 2443 women completed the reply card. Since we anticipated a low response rate, we also collected demographic data and reasons for non-response from the women who did not want to participate, in order to do a response analysis. 1077 Women provided contact details, and 1366 completed the non-response questions. We attempted to contact a random selection of 919 of the women willing to be interviewed. Of these, 381 were not reachable, either because they did not answer the phone or e-mail after at least 10 attempts (3 for e-mail) or because the contact details were incorrect. With 120 women, an appointment within the (rather limited) interviewing period could not be scheduled, 38 women did not show up at the appointment, another 38 women refused on reconsideration, and 10 women were omitted after the second check on eligibility. 332 Women were interviewed. Seven interviews could not be completed, leaving 325 women for analysis. Participant flow is displayed in Fig. 1. 
Interview procedure
Ten professionally trained female interviewers contacted the participants 10e20 days after the abortion, in order to assess eligibility (age and Dutch language proficiency), confirm participation and make an appointment for the interview. The interview was scheduled 20e40 days after the abortion. The aim was to conduct the interview as soon as possible after the last postabortion medical checkup. The women were assured that the results would remain confidential and anonymous and that they could discontinue participation whenever they wished. All participants provided written informed consent. Interviews were held at either the home address of the participant (86%), or at a relatively neutral setting, such as an office space at the university or a hotel lobby with privacy booths. The entire interview was laptop-assisted and lasted on average 2.5 h. The women received a gift card of V50 for their participation. The fieldwork took place from April 2010 until January 2011. The study was approved by a medical ethics committee of the Central Committee on Research involving Human Subjects.
Reference sample
The reference sample was taken from the Netherlands Mental Health Survey and Incidence Study-2 (NEMESIS-2, De Graaf et al., 2010a; De Graaf et al., 2012) . It consisted of 1902 women who had reported they never experienced abortion, in the same age range as the abortion sample (18e46).
In NEMESIS-2, a multistage, stratified random sampling procedure was applied in order to select households. From each household, the adult with the most recent birthday was selected to participate. The fieldwork took place from November 2007 to July 2009.
The response rate in NEMESIS-2 was 65.1%. The sample was nationally representative, but younger subjects were somewhat underrepresented. In total, 6646 respondents participated, of whom 3668 were female. The sampling strategy, interview procedure and response of the NEMESIS-2 study are described elsewhere (Alonso et al., 2004; De Graaf et al., 2008; De Graaf et al., 2010a) .
Measures

Psychiatric history
In both samples, presence of lifetime DSM-IV disorders was assessed with the Composite International Diagnostic Interview (CIDI) 3.0, which was developed and adapted for use in the World Mental Health (WMH) Survey Initiative (Alonso et al., 2004) . The CIDI 3.0 was first produced in English and underwent a rigorous process of adaptation in order to obtain a conceptually and crossculturally comparable version in Dutch (Alonso et al., 2004; De Graaf et al., 2008; De Graaf et al., 2010a) .
Organic exclusion rules were used to construct diagnoses, in order to ascertain that symptoms were not exclusively due to a somatic cause, an injury, or use of drugs, alcohol or medication. Clinical calibration studies in various countries found that the CIDI 3.0 assesses anxiety, mood and substance use disorders with generally good validity in comparison to blinded clinical reappraisal interviews with the SCID (Structured Clinical Interview for DSM-IV; Haro et al., 2006) .
The following disorders were included: mood disorders (major depression, dysthymia, bipolar disorder); anxiety disorders (panic disorder, agoraphobia, social phobia, specific phobia, generalized anxiety disorder); substance use disorders (alcohol/drug abuse and dependence); childhood impulse control disorders (ADHD, conduct disorder, oppositional defiant disorder); and antisocial personality disorder. Childhood impulse control disorders were limited to respondents aged 18e44 because of concerns about recall bias in older respondents on questions about these disorders in childhood (Wittchen, 1994) .
Covariates
Demographic variables were age (18e24, 25e34 and 35e46 years), living situation (with or without a partner at the time of interview e or at the time of the abortion, if this was different from the time of interview); employment situation (paid job or not, students were categorized as having a job if they had a part time job); ethnicity (Western versus non-Western); education level (primary education, lower secondary education, higher secondary education and higher professional education) and urbanicity of place of residence (five categories, ranging from very high (city) to very low (rural)).
Statistical analysis
First, lifetime prevalence estimates were calculated for each mental disorder in the abortion sample and the reference sample. Prevalence estimates of the reference sample were weighted by means of post-stratification to correct for different response rates among different population groups. After weighting, the demographic characteristics of the reference sample came close to those of the general population (De Graaf et al., 2010a) . Second, multivariate logistic regression analyses were performed for each of the mental disorders, adjusting for demographic variables (age, living situation, work situation, education level, ethnicity, and urbanicity). We performed two extra analyses in order to investigate the theoretical possibilities that our results were influenced by recent psychopathology linked to the abortion (or the unwanted pregnancy) or by prior abortions. To this end we repeated our analyses for (1) lifetime-minus-last-year prevalence estimates, and (2) a subsample of women in the abortion sample who had not had any prior abortions (n ¼ 239). Testing was two-sided and statistical significance was considered to be P < .05. Statistical analyses were performed using SPSS 20.
Results
Response and non-response analysis
We interviewed 332 women, reducing the response rate for interviews to 36.5% (332 of 909 eligible and initially willing women). We were unable to interview 577 of the eligible women, because they were unreachable, unavailable for interview within the defined period, or they refused participation on reconsideration. These women were re-approached (539 by e-mail, 38 by phone) to provide basic demographic details (age, living situation, children, ethnicity) and reason for non-response. Of these, 158 women responded. These data were then added to the data of the 1327 eligible women who initially completed the non-response form in the abortion clinics (see Fig. 1 ). This resulted in a net 'response' for the non-response form of n ¼ 1485 (78.0% of 1904 women who did not participate). The main reasons for not wanting to participate in the interview were (1) 'I don't have any problems with the abortion and I do not wish to talk about it' (32%); and (2) 'I am worried that by participating, other people around me might find out about the abortion' (20.5%).
The final sample of 325 women was compared to (a) the nonresponse group, and (b) the total population of Dutch women aged 18e46 years who were treated in two large abortion clinics during the recruitment period (see Table 1 ). We used the latter group since these data were more detailed and more recent than the available national abortion registration data (Kruijer and Wijsen, 2010) , and comparison of the two-clinic population data to the national abortion registration data of 2009 yielded no significant differences.
The women in the abortion sample were significantly older and significantly less often of non-Western origin than the women in the two other groups. The women in the abortion sample more often lived together with a partner than those in the two-clinic group, however, there was no difference with the non-response group. There were no differences in terms of whether the women had children or not. Regarding education, we could only compare data of the abortion sample and the two-clinic group, which demonstrated that the abortion sample was significantly higher educated. Women in the abortion sample less often had had one or more prior abortions than those in the two-clinic group, however, the difference with the non-response group was non-significant.
Demographics
Demographic characteristics of the abortion sample and reference sample are displayed in Table 2 . Compared to the reference sample, women who had had an abortion were younger, less often living together with a partner, more often of non-Western origin, more often without a job, and more often higher educated. They were also more likely to live in urban areas. The abortion sample and the reference sample did not differ in terms of whether they had children or not. Table 3 shows that the lifetime prevalence of any axis-1 mental disorder was significantly higher for the abortion sample (68.3%) than for the reference sample (42.2%). Compared to the reference sample, women in the abortion sample were three times more likely to have had any mental disorder, after controlling for demographics.
Psychiatric history
Regarding the categories of disorders, women in the abortion sample were more likely to have had any mood disorder (OR ¼ 2.30), any anxiety disorder (OR ¼ 2.31), any substance use disorder (OR ¼ 2.16) or any childhood impulse control disorder (OR ¼ 4.35) compared to women in the reference sample.
Regarding the separate mental disorders, we found that women in the abortion sample were twice as likely to report a history of major depression and of bipolar disorder compared to women in the reference sample, but for dysthymia there were no significant differences. Women in the abortion sample were also twice as likely to report a history of panic disorder, social phobia or specific phobia, but for agoraphobia and generalized anxiety disorder the difference between the two samples was not significant. Women in the abortion sample were also twice as likely to report a history of alcohol or drug abuse, and four to five times more likely to report a history of alcohol or drug dependence. Women in the abortion sample were about three times more likely to report oppositional defiant disorder and ADHD. For conduct disorder the odds ratio was almost seven. Women in the abortion sample were four times more likely to report a history of antisocial personality disorder. The largest differences between the two samples were found for childhood conduct disorder (OR ¼ 6.97) and drug dependence (OR ¼ 4.96), followed by alcohol dependence (OR ¼ 4.21) and antisocial personality disorder (OR ¼ 3.87).
To investigate whether recent psychopathology linked to the unwanted pregnancy or the abortion could account for the results, we repeated the analyses for lifetime-minus-last-year prevalence rates. This analysis yielded similar results; odds ratios were comparable and all P values were either exactly or almost the same.
To investigate the possibility that the results of the abortion sample could have been influenced by prior abortions, we also analyzed whether the (lifetime prevalence) results held for women (n ¼ 239) with first-time abortions only. Again, women in the abortion sample were over three times more likely to have had any axis-1 mental disorder (OR ¼ 3.36, 95% CI ¼ 2.48e4.55, P < .001). However, the differences between the two samples were no longer significant for bipolar disorder (OR ¼ 2.03, 95% CI ¼ 0.84e4.89, P ¼ .12), alcohol abuse (OR ¼ 1.50, 95% CI ¼ 0.98e2.30, P ¼ .06), and alcohol dependence (OR ¼ 3.01, 95% CI ¼ 0.88e10.26, P ¼ .08). Contrary to the findings in the total abortion sample, the difference between the first-time abortion sample and the reference sample for generalized anxiety disorder were now significant (OR ¼ 1.84, 95% CI ¼ 1.09e 3.10; P ¼ .02). Apart from these small differences, the results in this subsample were similar to the results of the total abortion sample.
Discussion
In this study, we examined the psychiatric history of women who terminated an unwanted pregnancy by comparing them to women who did not report having ever had an abortion, hereby controlling for age, living situation, work situation, education level, ethnicity and urbanicity. For all categories of disorders and most separate mental disorders the lifetime prevalence was higher for women who had an abortion. For most disorders, women who had an abortion were at least two times more likely to report a history of mental disorder than women who never had an abortion. Childhood conduct disorder and drug dependence discriminated best between the abortion sample and the reference sample, with odds as high as almost seven and five, respectively.
Results from secondary analyses for lifetime-minus-last-year psychiatric history yielded similar results; therefore the higher prevalence among women who have had an abortion cannot be attributed to abortion-related or pregnancy-related mental health problems. The pattern of results also largely held for a subsample of women having first-time abortions; except for bipolar disorder, alcohol abuse and alcohol dependence. The latter is partly consistent with earlier research showing that alcohol and drug use are associated with having more than one abortion (Prager et al., 2007; Steinberg and Finer, 2011 ). However we should remain prudent in interpreting these findings, because of the lower prevalence rates of these disorders in general.
Our results clearly demonstrate that women who have had an abortion are more likely to have a history of mental disorders than women who have not had an abortion. This could reflect (a), an increased chance of unintended pregnancy among women with a history of mental disorders compared to controls; or (b) , that women with a history of mental health problems more often choose to terminate unintended pregnancies compared to controls. If (a) is the case, this suggests that women with mental disorders could be more prone to other problem situations, such as getting into unsatisfactory relationships or not using birth control (properly). It has indeed been found that various problem behaviors often co-occur among the same individuals (Willoughby et al., 2004) , that childhood antisocial behavior (conduct disorder) is a Percentages for the reference sample from NEMESIS-2 are weighted. b Controlled for the following demographic variables age category, living situation, work situation, education level, ethnicity, and urbanicity. c For the impulse control disorders there is no last year prevalence and lifetime prevalence is based on childhood years only. Since the impulse control disorder sections of the CIDI were not administered to respondents of age 45 or older, the n is lower (abortion sample n ¼ 319; reference sample n ¼ 1733).
associated with sexual risk-taking behavior later in life (Ramrakha et al., 2007) , and that conduct disorder is strongly associated with unwanted pregnancy (Pedersen and Mastekaasa, 2011) . Other research suggests that women who score high on unconventionality are more likely to use substances and to engage in behaviors that increase their risk of unplanned pregnancy (Martino et al., 2006) . This also fits with our results, which show that conduct disorder and drug dependence, but also alcohol dependence and antisocial personality disorder, are important discriminators between women with and without abortion history. If (b) is the case, then for women with a psychiatric history, an unintended pregnancy may be more often unwanted. They may therefore be more likely to choose to terminate it than women without this history. This could be mediated by factors related to mental disorders. For example, low self-esteem could be related to a more pessimistic outlook on the life they would offer a child, or to doubts regarding their parenting skills. Low self-esteem has also been associated with a variety of mental disorders, such as depression (Silverstone and Salsali, 2003; Orth et al., 2009a Orth et al., , 2009b Roberts et al., 1996; De Jong et al., 2012) , social anxiety (Silverstone and Salsali, 2003; De Jong et al., 2012) and substance abuse (Martino et al., 2006; Unger et al.,1997) ; but also with externalizing problems, such as antisocial behavior, aggression and delinquency or criminal behavior (Donnellan et al., 2005; Trzesniewski et al., 2006) . Other factors related to mental health, such as income or poverty, could also have mediated the choice for abortion (Schmiege and Russo, 2005; Lund et al., 2010) . Even without mediation by factors such as these, it is not unlikely that women who have been faced with problems before, envisage more problems than women without these experiences when they fall pregnant unintentionally.
The two pathways (a) and (b) are not mutually exclusive; they could both explain the higher rate of abortion in women who report a history of mental disorders. Unfortunately, disentangling these pathways is problematic, if not impossible. To form reference groups one would need women who became pregnant unintentionally and women who did not choose to terminate an unwanted pregnancy. These women are not only hard to find, but also their perception of pregnancy intention or 'wantedness' is usually characterized by ambivalence, and can change over time, during and after the pregnancy (Kendall et al., 2005) . More research is needed to answer the question about ways in which psychiatric history could predispose women toward unintended or unwanted pregnancy and abortion.
Strengths and limitations
With data of large numbers of participants, we could ascertain whether women who have had an abortion are different from other women in terms of lifetime prevalence of psychiatric disorders. We have overcome several important methodological problems that characterize research on abortion and mental health (Charles et al., 2008; APA, 2008; Major et al., 2009; National Collaborating Centre for Mental Health, 2011; Robinson et al., 2009; Steinberg and Russo, 2009 ). For example, we used a reliable and valid instrument to assess mental disorders, the CIDI 3.0, which is widely used in many different countries and known for its agreement with clinical interviews (Haro et al., 2006; Kessler et al., 2007; Vollebergh et al., 2001) . Reporting took place shortly after the abortion had taken place, which is important for accurate measurement of reproductive history. Finally, pregnancy 'wantedness' was the same for all women who had an abortion.
A critical issue in abortion and subsequent mental health research is the use of inappropriate reference groups, such as women who had never been pregnant, women who delivered, or women who never had an abortion (Charles et al., 2008; APA, 2008) . However, a reference group of women who never had an abortion e our reference sample e can be informative, depending on the research question (Ferguson et al., 2009 ). In the current study, it was neither necessary nor recommended to compare abortion to its alternatives in the case of unwanted pregnancy. First, our main aim was to investigate the psychiatric history of women who terminated an unwanted pregnancy; the distinction between the pregnancy and the abortion was less relevant. Second, we considered it unwise to confront pregnant women with an intensive interview about former mental health issues.
The relatively low response rate is inherent to the subject of the research. For many women, abortion is a private matter. As a consequence, the abortion sample was slightly selective: compared to women in the total abortion population, women in our abortion sample were slightly older, more often living together with a partner, and more often had higher (professional) education. These demographic characteristics are generally associated with a lower prevalence of mental disorders (De Graaf et al., 2010b) . Therefore it seems more likely that our data are an underestimation, rather than an inflation, of the prevalence of mental disorders in the total abortion population.
Recall bias can never be excluded completely in retrospective reporting. A prior study demonstrated that lifetime prevalence estimates as measured with the CIDI are in fact doubled for prospective measurement compared to retrospective measurement (Moffitt et al., 2010) . Other studies also show that recall of, for example, the number of depressive episodes is more often underestimated and not overestimated (Kruijshaar et al., 2005) . There is no reason to assume that, because of mood congruence, the results of the abortion sample are inflated by the retrospective reporting (Raphael and Cloitre, 1994) .
We do not know if there has been underreporting of abortion in the reference group. Even if underreporting of abortion has been the case, the number of unreported abortions in the reference group would be negligibly small, since the abortion rate in the Netherlands is very low (8.8 abortions per 1000 fertile women living in the Netherlands in 2009; Kruijer and Wijsen, 2010) .
Implications of the findings
Our findings indicate that it is important to consider preexisting differences in psychiatric history when investigating the mental health consequences of abortion. They show that it is necessary to adjust for pre-existing mental disorders in a rigorous manner, using reliable and valid instruments. Based on our findings, it seems highly relevant to investigate whether certain preexisting mental disorders could predispose women toward either unintended/unwanted pregnancy and/or abortion. It is important to note that our results do not imply that most women who have abortions have mental health problems. Many psychologically healthy women experience unwanted pregnancies and make a decision to abort. It is also important to point out that our findings do not provide evidence that women with a history of both mental disorders and abortion will be worse off in the future than women with a history of mental disorders only. Longitudinal research could provide more conclusive results. 
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